Background: Burnout is very common in internal medicine residents. Effective July 2003, all residents were restricted to work less than an average of 80 hours per week and no more than 30 hours of continuous duty for patient care and educational obligations. We evaluated rates of burnout in internal medicine residents before and after the implementation of the new work-hour restriction.
Conclusions:
Burnout continues to be a major problem. Reducing hours may be the first step to reduce burnout but may also affect education and quality of care.
Arch Intern Med. 2005;165:2595-2600
C ONCEPTUALLY, BURNOUT describes a process beginning with high and sustained levels of stress resulting in feelings of irritability, fatigue, detachment, and cynicism. 1 In the helping professions, stress originates from frequent intense interactions with clients with complex problems. 2 These high demands, combined with lack of autonomy or support, result in burned-out employees. [3] [4] [5] [6] The hallmark features of burnout are a combination of emotional exhaustion (EE), depersonalization (DP), and a reduced sense of personal accomplishment (PA). 7 Emotional exhaustion is the principal dimension associated with job absenteeism and performance deficits. [8] [9] [10] Internal medicine residents are at particular risk for burnout. 11 They work long hours in a stressful environment with minimal control over their work environment or schedule. They spend most of their time in hospitals taking care of acutely ill patients. Health care has become increasingly complex with many diagnostic tests and interventions to master, and residents may not have yet acquired all the knowledge and abilities to care for their patients, causing internal stress and strife about the quality of their care.
The death of Libby Zion in March 1984 spurred a national reaction when the grand jury found fault with the system of residency training and physician staffing. In July 2003, the Accreditation Council for Graduate Medical Education (ACGME) mandated that residents work no more than 24 consecutive hours with an additional 6 hours for educational and administrative activities. 12 The ACGME began to enforce the 80-hour work week. The effect on resident burnout of these new work-hour restrictions and the resulting change in work schedule is unknown. Our objective was to compare rates of burnout in internal medicine residents before and after the implementation of the new work-hour restriction and evaluate the effect of these changes on the quality of education and care.
were eligible to participate in the study. The UCHSC internal medicine training program includes residents distributed across 3 postgraduate years and 3 tracks; preliminary (6 residents total), primary care (10 residents per postgraduate year class), and categorical (36 residents per postgraduate year class). were made to ensure that no resident worked more than 30 continuous hours and 80 hours per week on average as mandated by new ACGME regulations. These changes included 1 less call month for interns and a day float system that employed a resident to participate in rounds with the postcall teams to assure continuity of care. In addition, work hours were monitored through an online self-reporting system, and residents were consistently reminded of the workhour regulations.
DATA COLLECTION
We developed an 82-question self-administered postal survey. 13 Surveys were mailed to each resident's home in May 2003 and again in May 2004, nearly 1 year after the new work schedule was implemented. Residents were asked to answer questions in reference to their previous month's rotation. Colorado Multiple Institutional Review Board approved the research protocol.
SURVEY MEASURES
The Maslach Burnout Inventory (MBI) consists of a 22-item selfadministered 7-point Likert scale questionnaire organized into the following 3 subscales: 9 questions on EE, 5 questions on DP, and 8 questions on PA. 2 Based on a normative sample of 1104 medical workers, responders in the upper third were considered high scores for each subscale (ie, EE Ն27, DP Ն10, and PA Յ33). 2, 11 To convert a 3-dimensional definition of burnout into a unidimensional construct, we followed the "Exhaustion ϩ1" criteria, in that residents with high burnout were defined as having high scores in EE and DP, while burnout was defined as high EE or DP. 2, 14, 15 Personal accomplishment is not included because it correlates less with measures of psychiatric and physiologic strain.
2 Individuals with burnout report somatic complaints such as headache and sleep disturbance, feelings of hopelessness, irritability, and impatience, as well as substance abuse and a desire to "get away from people." [16] [17] [18] The Cognitive Hardiness Scale (CHS) consists of a 30-item self-administered 7-point Likert scale composed of attitudes and beliefs about work and life, including commitment, challenge, and control. Scores are reported as a T score with the mean set at 50 with a standard deviation of 10. A score greater than 59 is considered high and identifies individuals with relative invulnerability to stress-related illness such as burnout. 19 They tend to view life's changes as challenges and opportunity for growth. 20 In a study of college students, CHS correlates with MBI subscales: EE (r=−0.61), DP (r=−0.66), and PA (r=0.45). 6 The Primary Care Evaluation of Mental Disorders (PRIME-MD) Patient Health Questionnaire (PHQ) screens for 5 mental disorders. 21 The depression subset consists of a selfadministered 2-question Likert scale.
The residents' opinions on the quality of education and care were also assessed. Self-reported patient care was measured using 8 previously studied Likert questions developed by Shanafelt et al. 22 Other questions included self-reported work and sleep hours, the type of clinical rotation just completed, teaching experiences, and overall satisfaction with residency measured on a 100-mm visual analog score anchored on each end by "very satisfied" and "very dissatisfied."
STATISTICAL ANALYSIS
We compared the responses from the 2 surveys using paired 2-tailed t tests and analysis of variance for continuous data and 2 tests for categorical data (SPSS Inc, Chicago, Ill). When expected cell numbers were low (Ͻ5), we used the Fisher exact test. PϽ.05 was considered statistically significant.
Our study sample size was sufficient to detect moderate effect sizes for our primary continuous variables. For example, the mean±SD EE score in 2003 was 24.7±9.0. We had a power of 0.91 to detect a difference of 4 points in the 2004 scores, assuming an ␣ level of .05 (Pass 2002; NCSS Inc, Kaysville, Utah). For categorical variables, the study power is less, and we are able to detect only large effect sizes. 23 
RESULTS
The response rate was 87% (121/139) in 2003 and 74% (106/143) in 2004 (P = .006). Respondent demographics were similar in both years ( Table 1) . Two thirds of the respondents were in the 26-to 30-year age group for both survey years. Comparing all responding residents in 2003 and 2004, the number completing an inhospital call rotation was the same (76% vs 74%) for both years. The mean hardiness score was slightly higher in 2004 (55.2 vs 57.2; P =.09). The number of residents with high EE decreased by 13% in 2004 (P = .03) ( Table 2 ). There was a trend toward diminished DP (61% vs 55%; P=.13), burnout (74% vs 58%; P=.06), and high burnout (36% vs 25%; P=.05). 
COMMENT
Few studies have looked at the direct impact of the workhour restrictions on internal medicine residents. While the average number of hours worked per week for all residents was already less than 80 in 2003, a significant number of residents were exceeding the 80-hour limit. The work schedule also changed drastically with the elimination of traditional 36-hour continuous on-call, moving toward a coverage system involving more patient "hand-offs." Covering resident were responsible for making patient care decisions once the admitting residents had completed their shift.
We originally hypothesized that the burnout rates would increase after the change in work schedule. This Abbreviations: DP, depersonalization; EE, emotional exhaustion; PA, personal accomplishment; PRIME-MD, Primary Care Evaluation of Mental Disorders.
*Percentages may not add up to 100% owing to missing data. †Burnout = high DP or EE; high burnout = high DP and EE. ‡Data are given as mean value. a priori hypothesis was driven by the supposition that the stress induced from passing and assuming care of patients from fellow residents would outweigh the benefit of fewer work hours. However, comparing residents in 2003 to 2004, we observed a decrease in all burnout subscales, most notably in EE. Comparing individual postgraduate years showed a trend toward less burnout. Since resident hardiness was not different between the years, personality factors that influence burnout rates did not influence the burnout rate. To our knowledge, this is the first prospective, longitudinal evaluation of an entire internal medicine residency program's self-reported quality of care. A retrospective evaluation of care in New York Hospital before and after implementation of work-hour restrictions suggested that work-hour restrictions led to delays in test ordering by house staff and increased complications without change in serious complication or length of stay. 24 This retrospective study assessed changes within a residency program rather than changes with individual residents. Evaluating individual residents, we observed a nonstatistically significant trend toward improved care. This lack of significance may represent a lack of effect on quality outcomes or the fact that the questions were not sensitive enough to detect a difference. In addition, it may take longer than 1 year for the new work schedule to affect quality-of-care measures. Even though it has been shown that residents with burnout report higher levels of suboptimal care, it is unknown if the relationship between work hours and quality of care is mediated via burnout. 22 Landrigan et al 25 evaluated 20 interns in the intensive care unit, noting that those working a traditional call schedule made significantly more medical errors than when the same interns worked a restricted work schedule (relative reduction, 35.9%). This study used nonblinded direct observation of interns as the principal means of detecting medical error, which may have introduced bias. It is difficult to objectively assess an individual resident's quality of care through surveys or medical chart review owing to the team approach to care and the insensitivity of using end points such as mortality or transfer to higher level of care.
Recently, a study compared 20 interns on a traditional intensive care unit work schedule to one that was modified to limit continuous clinical responsibility to 16 hours. 26 Interns on the traditional work schedule worked more hours and slept less. While working during on-call nights, 80% of these interns exhibited significantly more attention failures identified with continuous electrooculography showing slow-rolling eye movement. This difference was not noted during the day. This study did not correlate residents with attention failures to medical errors. However, lack of sleep has also been shown to impact cognitive performance. 27 Such decrease in sleep noted in our study may be due to the fact that the residents knew that they were going home at 1:00 PM the following day and did not have to pace themselves through their call night. 
2004, No. (%)

P Value
I found myself discharging patients to make the service manageable because the team was so busy.
31 (26) 29 (27) .44 I did not fully discuss treatment options or answer a patient's questions.
19 (16) 14 (13) .37 I made treatment or medication errors that were not due to lack of knowledge or inexperience.
11 (9) 10 (9) .57 I ordered restraints or medications for an agitated patient without evaluating him or her.
8 (7) 6 (6) .49 I did not perform a diagnostic test because of a desire to discharge a patient.
4 (3) 6 (6) .30 I paid little attention to social or personal impact of illness on a patient.
12 (10) 15 (14) .22 I had little emotional reaction to the death of one of my patients.
11 (9) 4 (4) .09 I felt guilty about how I treated a patient from a humanitarian standpoint.
4 (3) 4 (4) .56 Although we did not directly measure each resident's clinical knowledge, the overall educational experience appeared to be negatively affected by the change in work schedule. Despite having more time away from clinical responsibilities, the residents reported attending fewer conferences, with the majority of the decrease seen in the later postgraduate years. This likely represents a conscious decision to sacrifice lecture time in favor of completing clinical tasks prior to the mandatory end of shift. Furthermore, direct contact with attending physicians, and presumably teaching, did not increase during the transition. The only educational variable to improve was the amount of time spent reading medical topics. The longterm implications of these educational effects are unknown, but it appears that work-hour restrictions may have a net negative effect on resident education.
Unfortunately, an unintended consequence of the work-hour changes was that overall satisfaction with the training program decreased. The decrease in satisfaction was limited to those resident levels that experienced the transition to the new work schedule. It appears that satisfaction is less likely to be directly related to work hours because second-year residents were working less but were less satisfied. Satisfaction is more likely linked to the fact that senior residents were attending fewer conferences, spending more time working as interns, and taking care of patients without continuity of care.
As in any survey study, there are notable limitations. We do not have data on the nonresponders. They may be more burned out than those who responded. Nevertheless, the high response rate overall suggests that the data are an accurate representation of the residency program. Some may criticize that our burnout rates may underestimate the actual rate owing to surveying late in the academic year. This could have created a "light at the end of the tunnel" effect, but our pre-work restriction burnout rates were similar to other pre-work restriction programs. 22, [28] [29] [30] [31] Importantly, as with all surveys, recall bias and inaccuracies of self-report are a concern. However, we blinded the residents to the hypothesis and the nature of the validated instruments, so they were unable to consciously manipulate the results. Finally, the effect of burnout on reporting is unknown. Residents who are more burned out may tend to exaggerate or embellish their responses more so than residents who are not burned out. The difference in burnout rates noted in our study could be due to differences in response rates, if burned out residents were less likely to return the survey. Self-reported work hours in our study may also be inaccurate, but in a recent study, self-reported and observed work hours correlated well (mean r=0.98; PϽ.001). 24 Because our study compares one year to the next, the same factors would affect both years. Furthermore, our sample size limited our study power to detect small to moderate effects, especially for categorical variables, such as high burnout.
Our study does have several strengths compared with previous studies of burnout in residents. These include the longitudinal design, the large size of our training program, and the high response rate. Using the cognitive hardiness scores, we were also able to compare the residents as a whole from 2003 to 2004. The cognitive hardiness scores, a personality test that determines susceptibility to burnout, allowed us to control for personality differences that have been shown to influence burnout sometimes more than situational variables. 31 We believe that this study, conducted at a large academic multihospital training center, is similar to many other residency training programs and can be generalized to other academic centers.
Since the Libby Zion case, the medical profession has been more self-critical of its training system. In the June 2002 report from the ACGME Work Group on Duty Hours, "the goal of simultaneously fostering highquality education and patient care and resident wellbeing provides the rationale of the ACGME standards." 12 Our prospective study shows that the change in work hours had an inconsistent effect on our training program. The longer-term effects on residents are unknown. Will these residents provide better care as attending physicians because they are less burned out, or will the care suffer because of lack of education and commitment to their patients? Also, we do not know if residents training in other hospitals experience the same stressors as our residents. Decreasing work hours may be one intervention to decrease burnout. Further interventions need to be developed and implemented to help residents cope with a stressful period so that they may acquire the skills to provide high-quality care and sustain a long, productive career. 
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A special issue of the Archives of Internal Medicine will be devoted to further our understanding of the relationship of sleep and metabolic, cardiovascular, or immunological disorders and the effects of chronic medical disease on sleep disorders.
The importance of sleep quality for health has been reported yet remains underappreciated by both health care professionals and the general public. Several lines of evidence indicate that sleep quality may be a marker of overall health. Epidemiologic surveys show an association between shortened sleep duration and obesity, cardiovascular disease, and diabetes. Physiological studies indicate that short-term sleep loss results in alterations in metabolic and immune function. Survey data show that medical disorders are often associated with selfreported poor sleep. Patients with chronic pain (arthritis, fibromyalgia) and gastrointestinal (gastroesophageal reflux disease), cardiovascular (coronary heart disease, congestive heart failure, hypertension), pulmonary (chronic obstructive pulmonary disease, asthma), and metabolic disorders (obesity, diabetes) are at increased risk for disturbed sleep. Increasing evidence points to a bidirectional relationship between sleep and health, so that sleep disturbances contribute to the development of or increase in the severity of various medical disorders; these same disorders result in poor sleep quality. Still, little is known about the mechanisms for these relationships and whether improving sleep can modify the course of comorbid medical disorders.
Papers on medical topics, whether descriptive or mechanistic, will be considered. The deadline for submission is March 15, 2006 
